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1RZDGD\V JURZWK RI WKUHHGLPHQVLRQDO SULQWLQJ WHFKQRORJ\ LV REVHUYDEOH LQ GLIIHUHQW EUDQFKHV RI HFRQRP\ ' SULQWLQJ LV D
WHFKQRORJ\ZKLFKXVHV,QIRUPDWLRQ7HFKQRORJ\ZLWKQXPHULFDOPRGHOWRFUHDWHSK\VLFDOREMHFWV1RZWKDWWHFKQRORJ\LVXVHGLQ
FRQVWUXFWLRQLQGXVWU\3ULQWHULQWKDWDSSURDFKLVXVHGWRFUHDWHVKHOOEXLOGLQJ'SULQWLQJWHFKQRORJ\LVDFKDOOHQJHLQWHUPVRI
PDQXIDFWXULQJSURGXFWV DQGEXLOGLQJV ,W LV SRVVLEOH WKDW WKLV WHFKQRORJ\PLJKW H[WHQGDYDLODEOH WHFKQRORJLHV DQGPHWKRGV DW
EXLOGLQJ FRQVWUXFWLRQ VLWH 7KLV PLJKW EH D URRW FDXVH RI HOLPLQDWLRQ PDQXDO ZRUN WKURZ FRPSOH[ PHFKDQLVDWLRQ SDUWLDO
PHFKDQLVDWLRQDQG DXWRPDWL]DWLRQRI EXLOGLQJ VLWH7KDW SURFHVVEULQJV LQIRUPDWLRQ DERXW H[SHFWHGXVHRIPDQSRZHU ,Q WKLV
HYROXWLRQDU\SURFHVVSULQWLQJWHFKQRORJ\PDWFKUDQNVRIDXWRPDWLRQDQGURERWLFVLQRQHSURFHVVHV7HFKQRORJ\LPSOHPHQWDWLRQLV
FRQQHFWHGZLWKFXUUHQWLQIRUPDWLRQUHYROXWLRQDQGEULQJVSRVVLELOLW\WRFKDQJHRUJDQL]DWLRQDQGPDQDJHPHQWRIFRQVWUXFWLRQVLWH
,Q WKLVSDSHUDQDQDO\VLVRI WKHLPSDFWRI WKHXVHRI'SULQWLQJ WHFKQRORJ\FKDUDFWHUL]HGE\DXWRPDWLRQDQGURERWLFVRQWKH
RUJDQL]DWLRQRIZRUNDW WKHFRQVWUXFWLRQ VLWHSDUWLFXODUO\ UHDOL]HG LQGLIILFXOW FRQGLWLRQV OLNHGHQVHXUEDQGHYHORSPHQW LQ WKH
UHQRYDWLRQDQGRWKHUV3RLQWRIVWDUWWKDWDQDO\VHVZKLFKLVEDVHWRGLVWLQJXLVKZRUNRUJDQL]DWLRQHIILFLHQF\FRQGLWLRQVLVDWKRURXJK
DQDO\VLVDQGFKDUDFWHUL]DWLRQRI'SULQWLQJWHFKQRORJ\LQXVHLQWKHFRQVWUXFWLRQLQGXVWU\XVLQJ6:27DQDO\VLV
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI:0&$86
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5HFHLYHGUHVXOWVDUHEDVHWRVFRUHWKDWWHFKQRORJ\LQWHUPVRILPSOHPHQWDWLRQLWLQFRQVWUXFWLRQLQGXVWU\DQGUHVXOWVDQGFRQGLWLRQV
ZKLFK DUH UHDOL]LQJ UHODWHG ZLWK UHVRXUFHV PDQDJHPHQW LQFOXGLQJ KXPDQ UHVRXUFHV PDQDJHPHQW WLPH PDQDJHPHQW FRVW
PDQDJHPHQWDQGFRQVWUXFWLRQORJLVWLF
,QWURGXFWLRQ
'SULQWLQJWHFKQRORJ\LVJURZLQJDWDQXQSUHFHGHQWHGSDFH,WLVXVHGLQPDQ\DUHDVRIPHGLFLQHDUFKLWHFWXUH
LQGXVWU\WKHFRQVWUXFWLRQRISURWRW\SHV,QWKHOLWHUDWXUHDQGWKH,QWHUQHWDUHGHVFULEHGDQGSUHVHQWHGSKRWRJUDSKVRI
H[DPSOHVRIXVHRI'SULQWLQJLQWKHFRQVWUXFWLRQLQGXVWU\IRUWKHPDQXIDFWXUHRIFRPSRQHQWVDQGEXLOGLQJV
8VDJHRI WKLVPHWKRGQHHGVGHGLFDWHG'SULQWHUVDQGILODPHQWVZKLFKDUHPDWHULDOVXVHG WRSURGXFHSULQWVRU
SURGXFWV &XUUHQWO\ WKHUH DUH QR SUREOHPV ZLWK EXLOGLQJ DGYDQFHG ' SULQWHUV KRZHYHU ILODPHQWV IRU EXLOGLQJ
FRQVWUXFWLRQ DUH DQ DUHD IRU IXUWKHU GHYHORSPHQW HVSHFLDOO\ LQ FRQVWUXFWLRQ PDWHULDOV 7KHUH DUH QR DGYDQFHG
UHVHDUFKHVDERXWLW'LIIHUHQWFRXUWLHUVDUHDWWHPSWLQJWRSURGXFHILODPHQWVIRUFRQVWUXFWLRQLQGXVWU\,WLVIRUHFDVWLQJ
WKDWWKLVWHFKQRORJ\ZLOOVXSSOHPHQWFXUUHQWWHFKQRORJLHVDQGEXLOGLQJPHWKRGV'SULQWLQJZLOOFKDQJHWKHZD\RI
UHVRXUFHGXVHOLNHODERXUZKLFKFDQEHUHSODFHGE\PDFKLQHV7KLVSULQWLQJWHFKQRORJ\HYROXWLRQDU\SURFHVVLVSODFHG
EHWZHHQWKHDXWRPDWLRQDQGURERWLFV,PSOHPHQWDWLRQFRPHVIURPLQIRUPDWLRQUHYROXWLRQDQGLVJLYLQJWKHSRVVLELOLW\
WRFKDQJHRUJDQL]DWLRQDQGPDQDJHPHQWLQFRQVWUXFWLRQSURMHFWV,QWKLVSDSHU'SULQWLQJWHFKQRORJ\XVDJHLPSDFW
LVDQDO\VHGFKDUDFWHUL]HGE\DXWRPDWLRQDQGURERWLFVZRUNDQGRUJDQL]DWLRQDWWKHFRQVWUXFWLRQVLWH6WDUWLQJSRLQWLV
WRDQDO\VHWKHEDVHFRQGLWLRQVRIHIIHFWLYHZRUNDQGRUJDQL]DWLRQ'SULQWLQJWHFKQRORJ\ZDVDQDO\VHGGHHSO\E\
XVLQJ6:27DQDO\VLV7KHUHVXOWVDUHEDVHIRUHYDOXDWLRQRIWKH'SULQWLQJWHFKQRORJ\IRUFRQVWUXFWLRQLQGXVWU\
&KDUDFWHULVWLFH[DPSOHVRIWKUHHGLPHQVLRQDOEXLOGLQJWHFKQRORJ\
7KUHHGLPHQVLRQDOSULQWLQJSURFHVVJHQHUDWHVDVSDWLDOSK\VLFDOREMHFWXVLQJDFRPSXWHUWHFKQLTXHEDVHGRQ
QXPHULFDOPRGHO7KHUHDUHPDQ\PRGHOVDQG'SULQWLQJWHFKQRORJLHV7KHILUVWWKUHHGLPHQVLRQDOSULQWLQJ
WHFKQLTXHVZHUHSDWHQWHGLQDV6WHUHROLWKRJUDSK\6/$)'0)XVHG'HSRVLWLRQ0RGHOOLQJZDVSDWHQWHGLQ
7KHEDVLFUXOHVRI)'0WHFKQRORJ\LVWKHPRVWSURPLVLQJIRUXVHLQFRQVWUXFWLRQ7KHKHDGRIWKHSULQWLQJ
PDFKLQHPRYHVLQWKUHHGLPHQVLRQDOVSDFHDWWKHVDPHWLPHDSSO\LQJDIXUWKHUOD\HU,Q)'0KHDGPD\PRYHDORQJ
WKH;<=D[LVEXWH[LVWLQJWHFKQRORJ\LPSOHPHQWDWLRQVLQDVPDOOVFDOHGHVNWRSSULQWHUVLQPRWLRQLQDVLQJOH
D[LVLVVHWLQWRDEDVHXSRQZKLFKWKHREMHFWLVH[HFXWHG:KHQFRQVWUXFWLQJREMHFWVEXON\KHDGIHHGLQJDPDWHULDO
VKRXOGPRYHLQWKUHHGLPHQVLRQDOVSDFHGXHWRWKHVL]HRIWKHIDFLOLWLHVDUHEXLOWDQGFRQVWUXFWHGIDFLOLW\WKDWZLOO
HVWDEOLVKHGDOUHDG\RQWKHGHVWLQDWLRQ


)LJ&RQVWUXFWHGKRXVHXVHG'SULQWLQJWHFKQRORJ\>@ )LJ3ULQWHGZDOOZLWK&RQWRXU&UDIWLQJ>@

7KH SULQWLQJ SURFHVV FRQVLVWV RI VHYHQ VWHSV WR SUHSDUH WKH ILQDO HOHPHQW 6WDJH RI WKHPDQXIDFWXULQJ SURFHVV LV
EHJLQQLQJWRPRGHOWKH'JUDSKLFDOREMHFWXVLQJWKHVRIWZDUHIRU&RPSXWHU$LG'HVLJQ&$'
0RVWO\'REMHFWLVVDYHGLQ67/ILOHIRUPDW7KHQREMHFWWKUHHGLPHQVLRQDOPRGHOLVFRQYHUWHGWRXQGHUVWDQGDEOH
IRUPDWIRUWKHVRIWZDUHZKLFKLVSUHSDULQJRUGHUVIRUWKHGHYLFH
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%HIRUHREMHFWSULQWLQJWKHSULQWHUPXVWEHSUHSDUHGIRUZRUN$WWKLVVWDJHWKH'HOHPHQWLVSULQWHGE\DSSO\LQJD
OD\HU E\ OD\HURIPDWHULDOZLWK GHILQHG D FHUWDLQ WKLFNQHVV:KHQREMHFW LV ILQLVKHG SULQWLQJGHYLFHQHHGV WR EH
FOHDQHG7KHILQDOVWDJHRIPDQXIDFWXULQJLVWKHILQLVKLQJRIWKHSULQWHGREMHFW
7KHHIIHFWVRIVSDWLDOGHYHORSPHQWRISULQWLQJWHFKQRORJ\LQWKHFRQVWUXFWLRQLQGXVWU\SUHVHQWHGD&KLQHVHFRPSDQ\
<LQJFKXDQJ:LQVXQ7KH\EXLOWWHQKRXVHVLQWKHILYHVWRUH\EXLOGLQJDQGYLOODZLWKDQDUHDRIVTXDUH
PHWHUV3ULQWLQJPDWHULDOFRQVLVWHGDPL[WXUHRIILEUHJODVVVWHHOFHPHQWFXULQJDQGUHF\FOHGPDWHULDOV5HF\FOLQJ
PDWHULDOVFDPHIURPFRQVWUXFWLRQZDVWHLQGXVWULDOZDVWHDQGPLQLQJZDVWH$VIRUWKHPL[WXUHFRPSRVLWLRQHGLI\LQJ
WKHUHLVQRVSHFLILFUHVHDUFKDQGGDWD3ULQWLQJPDFKLQHIHHGVWKHPDWHULDOOD\HUE\OD\HUDVLQWUDGLWLRQDO'SULQWV
EDVHGRQ)'0WHFKQRORJ\3ULQWLQJLVILUVWFRQWRXURIWKHHOHPHQWDQGWRUHLQIRUFHWKHVSDFHLWLVSRSXODWHGSULQWHG
JUDWLQJ$OO WKHHOHPHQWVZHUHSULQWHGVHSDUDWHO\DQGFRPELQHGDW WKHFRQVWUXFWLRQVLWHDVSUHIDEULFDWHGHOHPHQWV
7KHUHDUHQRGDWDDERXWTXDOLW\DQGWKHFRQQHFWLRQ6WHHOHOHPHQWVVHUYHRQO\DVJULSSHUVIRUKDQGOLQJSULQWHGHOHPHQWV
7KHHQWLUHSURMHFWLQYROYHVSULQWHOHPHQWVLQWKHIDFWRU\XVLQJWKHSULQWHUWKHQ7KHWUDQVSRUWDWLRQRIILQLVKHGSDUWVWR
WKHFRQVWUXFWLRQVLWHDQGVXEPLWFRQVWUXFWLRQWKHUH>@
)XUWKHULQWKHSUHFDVWFRQVWUXFWLRQRIKRXVHVLQ'WHFKQRORJ\KDYHJRQH'XWFKDUFKLWHFWVIURPWKH'86$UFKLWHFWV
>@3ULQWIDFLOLW\ZKLFKZLOOFRQVLVWODUJHVL]HRIWKUHHGLPHQVLRQDOHOHPHQWV7KHEXLOGLQJFRQVLVWVVHYHUDOURRPV
WKDWFDQKDYHGLIIHUHQWFRQILJXUDWLRQVGXHWRWKHZD\VRIFRPELQLQJWKHP5HVHDUFKHUVSURMHFWZLOOGHYHORSWKHXVHRI
QHZPDWHULDOV LQWHJUDWLRQ RI VPDUW WHFKQRORJLHV QHZPHWKRGV DQG WHFKQLTXHV RI FRQVWUXFWLRQ IRU WKH ODUJHVL]H
SULQWLQJGHYHORSPHQWDQGSRUWDEOH)'0)XVHG'HSRVLWLRQ0RGHOOLQJ.DPHU0DNHUSULQWHU¶VGHYHORSPHQW

)LJ7KHFDQDOKRXVHFRQVLVWVRIGLIIHUHQWURRPV>@ )LJ([DPSOHRI(FRFRQFUHWHVWUXFWXUH>@

4XLWHDGLIIHUHQWH[DPSOHRIFRQVWUXFWLRQWHFKQRORJ\LVWKHHUHFWLRQRIDQREMHFWLQWKHSODFHRILWVORFDWLRQRUDW
WKH FRQVWUXFWLRQ VLWH XVLQJ D VXLWDEO\ FRQVWUXFWHG SULQWHUV 7KH SULQWHU LQYHQWHG E\ (QULFR 'LQL > @ GHOLYHUV
PRQROLWKLFVWUXFWXUHXVLQJQHZPDWHULDOV7KHSULQWLQJSURFHVVLVVLPLODUWR'SULQWLQJZKHUHLQWKHDSSOLHGPDWHULDO
OD\HULVFXUHGE\DGKHVLYHDSSOLHGWRWKHQR]]OHRIWKHPDFKLQH7KHPDWHULDOZKLFKKDVEHHQDSSOLHGDELQGHUIRU
VXSSRUWLQJWKHVXFFHVVLYHOD\HUVSULQWHG7KHPDWHULDOZKLFKLVXVHGDVWKHVXSSRUWPD\EHUHXVHGLQWKHSULQWLQJ
SURFHVV
7KH'VKDSHELQGLQJFKHPLVWU\H[SORLWVWZRLQRUJDQLFUHDFWDQWVWKHILUVWRQHLVDPHWDOOLFR[LGHLQSRZGHUIRUP
WKDWLVGLVSHUVHGDPRQJWKHJUDQXODUPDWHULDODQGWKHSRZGHUFRPSRQHQWFRPSULVHVDWOHDVWRQHDPRQJ0DJQHVLXP
2[LGH6LOLFRQ2[LGH,URQ2[LGH&DOFLXP2[LGHDQG$OXPLQLXP2[LGH7KHJUDQXODUPDWHULDOLVSUHIHUDEO\VHOHFWHG
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IURPWKHJURXSFRPSULVHGRIGRORPLWHFDOFDUHRXVRUVLOLFHRXVVDQGVWRZKLFK0DJQHVLXP2[LGHLVDGGHGLQDUDWLR
VHWEHWZHHQDQGE\ZHLJKW7KHVHFRQGUHDFWDQWLV0DJQHVLXP&KORULGH0J&ODQGLWVYDULRXVK\GUDWHV
0J&O+2[7KHVHVDOWVDUHW\SLFDOLRQLFKDOLGHVEHLQJKLJKO\VROXEOHLQZDWHU7KHK\GUDWHG0DJQHVLXP&KORULGH
FDQEHH[WUDFWHGIURPEULQHRUVHDZDWHU>@

)LJ&DVDIHUUHUL±DKRXVHLQRQHSLHFH>@ )LJ3ULQWLQJKRXVHZLWK'6KDSHPDFKLQH>@

&RPSDULQJWKHFRQFUHWHVWUXFWXUHZKLFKKDVDORZHUUHVLVWDQFHWRWKHWHQVLRQZKLFKDUHXVHGWRVWUHQJWKHQWKHVWHHO
UHLQIRUFHPHQW VWUXFWXUH IRUPHG ZLWK WKH 'VKDSH KDYH UHODWLYHO\ KLJK UHVLVWDQFH WR WHQVLRQ DQG GR QRW UHTXLUH
UHLQIRUFHPHQW >@7KHSULQWHU LV FRQVWUXFWHGZLWK DOXPLQLXPPDNLQJ LW OLJKWZHLJKW DQG FDQEH WUDQVSRUWHGE\
SHRSOH6WUXFWXUHVWKDWDUHSULQWHGPXVWEHFOHDQHGRIH[FHVVPDWHULDOZKLFKKDVQRWEHHQXVHG
3ULQWLQJWHFKQRORJ\OD\HUEXLOGLQJVKDVEHHQDOVRGHYHORSHGE\%HKURNK
.KRVKQHYLVSURIHVVRU¶VWHDPDWWKH8QLYHUVLW\RI6RXWKHUQ&DOLIRUQLD±
WHFKQRORJ\ LV FDOOHG &RQWRXU &UDIWLQJ 8VLQJ WKLV PDQXIDFWXUH
PHWKRGLWFDQEHFRQWLQXRXVO\YDULHGWREXLOGREMHFWVVWUXFWXUDOO\DQG
DUFKLWHFWXUDOO\,QWKHFRXUVHRISURGXFWLRQSURYLGHWKHPZLWKFKDQQHOV
RIHOHFWULFDOK\GUDXOLFDQGYHQWLODWLRQ,QWKHFRQWH[WRIWKHFRQVWUXFWLRQ
LV WRPRYH D VSHFLDO FUDQH ZKLFK LPSRVHV DQRWKHU OD\HU RI EXLOGLQJ
PDWHULDO6SHFLDO URERWLFDUPLQVWDOOV WKHDSSURSULDWHUHVRXUFHVZKLFK
DUHVXSSO\LQJWKHREMHFWZLWKWKHPHGLD7KHVDPHURERWLFDUPLQVWDOOV
FHLOLQJ FRQVLVWLQJ RI PRGXOHV $ SRWHQWLDO PHWKRG DSSOLFDWLRQ IRU
SULQWLQJ IDFLOLWLHV DUH SODFHV ZLWK GHVWUR\HG EXLOGLQJ E\ GLVDVWHUV
QDWXUDO DFWV RI ZDU
LQ WKLUG ZRUOG
FRXQWULHV DQG
HPHUJLQJFRXQWULHV>@
7KHSULQWHUZKLFKSULQWVDWWKHFRQVWUXFWLRQVLWHZDVSUHVHQWHG
E\$SLVFRUWKH5XVVLDQFRPSDQ\>@7KHSULQWHUKDVGLPHQVLRQV
[[PDQGZHLJKVWRQV3ULQWHUZRUNDUHDLVP
7KH GHYLFH FUHDWRUV SURYLGH SULQWLQJ PDFKLQH WUDQVSRUW WR WKH
ZRUNSODFHDWFRQVWUXFWLRQVLWH7KDQNVIRUVWDELOL]DWLRQPDFKLQH
GRHVQRWUHTXLUHDQ\SULRUODQGSUHSDUDWLRQ'HVLJQHUVDOVRDVVXPH
PD[LPL]HG DXWRPDWLRQ RQ WKH FRQVWUXFWLRQ VLWH VR WKLV ZLOO
PLQLPL]HKXPDQHUURU7KHPDFKLQHWDNHVRQO\N:RIHQHUJ\
7KLVZLOO UHGXFH VLJQLILFDQWO\FRVWRI IDFLOLWLHV FRQVWUXFWLRQ7KH
SULQWHULVXVLQJILEUHFRQFUHWHRUJHRSRO\PHUWREXLOG

)LJ7KHILUVOD\HURIZDOOSULQWLQJZLWK$SLVFRU
SULQWHU>@

)LJ$SLVFRUSULQWLQJPDFKLQHZLWKDZDOOIUDJPHQW>@
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$WILUVWLWIRUPVREMHFW¶VFRQWRXUVDQGZRUNHUVDVVHPEOHVWUXFWXUDOUHLQIRUFHPHQW7KHFRQWRXUVDUHILOOHGPDQXDOO\
GHQVLW\RIFRQFUHWHPL[7KHQWKHLQVXODWLRQLVPDGHDQGWKHPDFKLQHSURFHHGVWRSULQW WKHFRQWRXUVRI WKHZDOOV
ZKLFKVWUHQJWKHQVWKHFKDUDFWHULVWLF]LJ]DJ3UHVHQWHGH[DPSOHVIURPWKH,QWHUQHWVRXUFHVDUHXVHGLQEXLOGLQJ'
SULQWLQJ WHFKQRORJ\ ZKLFK FDQ EH FODVVLILHG DVPRQROLWKLF WHFKQRORJ\ZKLFK LQFOXGHV WKH VRFDOOHG H[SHQGDEOH
IRUPZRUN DQG SUHFDVW WHFKQRORJ\ 7KH VDPH IRXQGDWLRQ ZD\ RI LWHPV KDV QR GLIIHUHQFHV LQ ' UHJDUGLQJ WKH
FRPPRQO\ XVHG WHFKQRORJ\ SUHYLRXVO\ PRQROLWKLF DQG SUHIDEULFDWHG LV SULPDULO\ DSSOLHG GLIIHUHQW GHYLFHV DQG
PDFKLQHVDQGFRQVWUXFWLRQPDWHULDOV
7DEOH  VXPPDUL]HV WKH DGYDQWDJHV DQG GLVDGYDQWDJHV RI EXLOGLQJ WHFKQRORJLHV LPSOHPHQWHG E\ ' SULQWLQJ
WHFKQRORJ\8QGRXEWHGO\WKHXVHRI'SULQWHU¶VLQIOXHQFHVZRUNRUJDQL]DWLRQDQGXQLWFRQVWUXFWLRQVLWH
7DEOH&RPSDULVRQRIEXLOGLQJWHFKQRORJ\
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+LJKTXDOLW\EXLOGLQJPDWHULDOSURGXFWLRQIDFWRU\WKRURXJKWHFKQLFDOLQVSHFWLRQ
2SHQQHVVRISUHIDEULFDWHGWHFKQRORJ\IRUHYHU\LQGLYLGXDORUGHU
+LJKSUHFLVLRQRIFRQQHFWLRQVDQGDSHUIHFWILWDOOWKHHOHPHQWVRIWKHVWUXFWXUH
7KLQQHUFKHDSHUDQGIDVWHUSHUIRUPHGIRXQGDWLRQVODEWKDQDWWUDGLWLRQDOFRQVWUXFWLRQ
7KHFRQVWUXFWLRQLVFDUULHGRXWE\RQHWHDPZKLFKLVPRUHVDIHW\RQWKHFRQVWUXFWLRQDQGRUJDQL]DWLRQRIZRUN
1RQHHGIRUVWRULQJDQGVHFXULQJPDWHULDOV
)DVWFOLPEWKHSUHSDUDWLRQDQGVXEPLVVLRQRISUHIDEULFDWHGHOHPHQWV$VVHPEO\EXLOGLQJWRWKHVKHOOWDNHVVHYHUDOGD\V
,PSOHPHQWDWLRQLVGHFRXSOHGIURPWKHVHDVRQVZKHQWKHIRXQGDWLRQVZHUHPDGHEHIRUHZLQWHUDQGZHDWKHUFRQGLWLRQVGXHWR
WKHODFNRIZHWZRUN
*RRGWKHUPDOLQVXODWLRQDFKLHYHGWKURXJKWKHWLJKWQHVVRIFRQQHFWLRQVDQGDGGLWLRQDOHOHPHQWV(QYHORSHDOPRVWH[FOXVLYHO\
PDGHRILQVXODWLQJPDWHULDOV
(DV\WRH[SDQGUHFRQVWUXFWLRQDQGUHSDLUV
3UHIDEULFDWHGKRXVHFDQEHPRYHGWRDQRWKHUORFDWLRQDVORQJDVWKHSURMHFWIRUHVHHV

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 7KHXVHRIKHDY\HTXLSPHQWGXULQJLQVWDOODWLRQ7KLVUHTXLUHVFRQYHQLHQWWUDYHODQGPRYHPHQWRIPDFKLQHVRQVLWH
$OLPLWHGQXPEHURIVWRUH\VFRQVWUXFWHG
)XQGLQJIRUFRQVWUXFWLRQFDQQRWEHVSUHDGRXWRYHUWLPH
7KHKLJKFRVWRILPSOHPHQWDWLRQ
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$Q\GHYHORSPHQWRIDUFKLWHFWXUDOIRUPV
7KLVWHFKQRORJ\DOORZVGHVLJQZLWKIDYRXUDEOHVWDWLFV\VWHPV
,WLVSRVVLEOHWRUHF\FOHWKHHOHPHQWVRIWKHEXLOGLQJDIWHUDILQLWHOLIHWLPH
7KHSRVVLELOLW\RIJUHDWHUPHFKDQL]DWLRQRIFRQVWUXFWLRQWKURXJKWKHXVHRIPRGHUQWHFKQRORJLHV
)LQDQFLDORXWOD\VFDQEHVSUHDGRYHUWLPH
'
LV
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 
,WGHSHQGVRQWKHVHDVRQVDQGZHDWKHUFRQGLWLRQV
7KHQHHGIRUJRRGSODQQLQJRIWKHVXSSO\RIPDWHULDOVIRUFRQVWUXFWLRQ

$QDO\VLVRIWKHLPSDFWRI'WHFKQRORJ\RQWKHZRUNRUJDQL]DWLRQDWWKHFRQVWUXFWLRQVLWH
%DVLQJRQSDVWH[SHULHQFHDQGSXEOLVKHGDSSOLFDWLRQVWKUHHGLPHQVLRQDOSULQWFRQVWUXFWLRQDQDO\VLVKDVEHHQPDGH
ZLWKDVVHVVPHQWRIWKHLPSDFWRIQHZWHFKQRORJLHVRQSURGXFWLRQRIFRQVWUXFWLRQ
412   Anna Sobotka and Katarzyna Pacewicz /  Procedia Engineering  161 ( 2016 )  407 – 413 
7DEOH6:27DQDO\VLVRIWKHLPSDFWRI'WHFKQRORJ\
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x5HGXFHGGHQVLW\RIURDGVZRUNVKHOGRQO\LQWKHGHVLJQDWHG
DUHDZKHUHPDFKLQHZRUNV2WKHUURDGVDUHXVHGIRUWKH
WUDQVSRUWDWLRQRIUDZPDWHULDOVDQGDVWKHHVFDSHURXWHV
x/DFNRIODUJHODQGILOOVRQVLWH3ULQWLQJPDFKLQHFRQVXPHVD
FHUWDLQDPRXQWRIPDWHULDODQGFRQGXFWVFRQVWDQWPRQLWRULQJRI
PDWHULDOFRQVXPSWLRQ<RXFDQVFKHGXOHWKHH[DFWGHOLYHU\RI
WKHPDWHULDO:DVWHPDWHULDOVRQVLWHSUDFWLFDOO\GRQRWH[LVW
(DVLHUORJLVWLFVVHUYLFHFRQVWUXFWLRQ
x3ULQWLQJPDFKLQHFDQZRUN[,WVKRXOGSURYLGHDVRXUFHRI
HQHUJ\)HZHUVSHFLDOHTXLSPHQWLVQHHGHGRQVLWHZKLFK
UHVXOWVLQORZHUSRZHUFRQVXPSWLRQ>@
x$OLPLWHGDPRXQWRIKHDY\HTXLSPHQWIRUFRQVWUXFWLRQ+HDY\
HTXLSPHQWLVUHTXLUHGRQO\H[FDYDWLRQ2WKHUGHYLFHVVXFKDV
HJ&UDQHSULQWLQJPDFKLQHUHSODFHV
x5HGXFHGGHPDQGIRUVWDIIZRUNHUVLQFUHDVHVZKLOHIRUVNLOOHG
,QFUHDVHVVDIHW\RQWKHVLWH/LPLWHGLVWKHKXPDQIDFWRU
LQFUHDVHVVDIHW\RQWKHVLWHWKURXJKLWVDXWRPDWLRQ
x1RQHHGIRUIRUPZRUN3ULQWLQJPDFKLQHGRHVQRWQHHG
IRUPZRUNDOOFRPSRQHQWVFDQEHSULQWHGDQGLQVWDOOHGRQVLWH
x6KRUWHUGXUDWLRQRIFRQVWUXFWLRQ7KHSUHFLVHWLPHRIWKH
PDFKLQHZRUN/RZHUWHFKQRORJ\FRVWV
x7KHKLJKFRVWRIFRQVWUXFWLRQHTXLSPHQW'XHWRWKHIDFWWKDW
WKLVLVDQHZWHFKQRORJ\\RXZLOOQHHGWRSODQGHYLFHVHUYLFH
RUREWDLQDFRQVWUXFWLRQVLWHLQWKHVHFRQGSULQWLQJPDFKLQH
x ,QFUHDVHGTXDOLW\UHTXLUHPHQWVDQGWHVWLQJFRQGXFWLQJ
FRQWLQXRXVPRQLWRULQJRIWKHSULQWLQJRIDEXLOGLQJ'XHWR
WKHSRVVLELOLW\RIDIDXOWRUGHIHFWIHHGVWRFN&DUHIXOSODQQLQJ
RIVXSSO\PDWHULDOLQRUGHUWRREWDLQFRQWLQXLW\RIWKH
SURGXFWLRQ
x7KHQHHGIRUDGGLWLRQDOFRPSOHPHQWDU\ZRUNIRUH[DPSOH
,QVWDOODWLRQRIZLQGRZVDQGGRRUVE\WHDPVRIZRUNHUV
x7KHQHHGWRGHYHORSWKHSURGXFWLRQRIUDZPDWHULDOVIRU
SULQWLQJSURGXFWVDQGEXLOGLQJV
x3RRUUHFRJQLWLRQRISURSHUWLHVRIWKHPDWHULDOVRIFRQVWUXFWLRQ
RISULQWLQJWHFKQRORJLHVREMHFWV
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x+LJKWHFKHTXLSPHQWDQGPDQXIDFWXULQJHTXLSPHQW,QFUHDVHG
DXWRPDWLRQRISURFHVVHVRQVLWH,QFUHDVHGVDIHW\RQWKH
FRQVWUXFWLRQVLWHIHZHUZRUNHUVZRUNLQJSK\VLFDOO\LQFUHDVHG
FRQWURORYHUWKHZRUNLQJPDFKLQHE\TXDOLILHGSHUVRQQHO
x7KHXVHRIUHF\FOHGPDWHULDOVIRUWKHSULQWLQJRIQHZ
FRQVWUXFWLRQ7KHUHGXFHGDPRXQWRIZDVWHRFFXUULQJGXULQJWKH
FRQVWUXFWLRQSURFHVV
x7KHDELOLW\WRSULQWEXLOGLQJVRQWKHODQGDIWHUWKHGLVDVWHU
FRQVWUXFWLRQQDWXUDODUHDVWKDWZHUHFRYHUHGE\WKHZDULQWKH
DUHDVRIWKLUGZRUOGFRXQWULHVDQGGHYHORSLQJFRXQWULHV
x ,QWKHIXWXUHWKHDELOLW\WREXLOGVROLGREMHFWVRQRWKHUSODQHWV
ZLWKRXWWKHSHRSOHSDUWLFLSDWLRQ
x<RXFDQORZHUWKHLPSOHPHQWDWLRQFRVWWKDQWUDGLWLRQDO
PHWKRGV
x/RZFRVWVRIEXLOGLQJWKHPDVVLYHVFDOHRIFRQVWUXFWLRQLQ'
x/DFNRIDZLGHUDQJHRIEXLOGLQJPDWHULDOVPDUNHWIRUSULQW
GHVLJQREMHFWGLIILFXOWLHVZLWKWKHVXSSO\RIFRQVWUXFWLRQ
PDWHULDOVWRWKHULJKW7KHQHHGWRFUHDWH\RXURZQQRGHVRI
SURGXFWLRQ
x6PDOOHUZRUNHU¶VHPSOR\PHQWRQFRQVWUXFWLRQVLWHVUHGXFWLRQ
RIMREV
x'LIILFXOWLHVODFNRIVXSHUYLVLRQRIWKHFRQVWUXFWLRQ7KH
SRVVLELOLW\RILOOHJDOFRQVWUXFWLRQ
x/DFNRIGDWDRQZHDWKHUFRQGLWLRQV7KH\FDQPDNHGHOD\VRQ
WKHFRQVWUXFWLRQVLWHDQGLQWKHZRUVWFDVHGDPDJHWRWKH
VWUXFWXUHVDQGPDFKLQHV
x3URGXFWLRQRISULQWPDWHULDOVEXLOGLQJVPD\UHTXLUHWKHPRVW
DGYDQFHGWHFKQRORJLFDOSURFHVVHV

)URPWKHSUHVHQWHGPDWUL[WKDWGRHVQRWKDYHWKHFRQGLWLRQVIRUWKHDSSOLFDWLRQRISULQWLQJWHFKQRORJ\SODQQLQJWR
FRPSOHWH EXLOG DOWKRXJK WKH DGYDQWDJH RI WKH VWUHQJWKV DQG RSSRUWXQLWLHV RI WKH SRRU DQG WKUHDWV 7KH EDVLF
ZHDNQHVVHVDQGWKUHDWVDUHSRRUO\UHFRJQL]HGPDWHULDOVIRUSURGXFWVDQGFRPSRQHQWVRIIHUHGE\SURGXFHUVRIUDZ
PDWHULDOVIRUWKHFRQVWUXFWLRQLQGXVWU\$WWKHVDPHWLPH\RXFDQILQGDORWRIDGYDQWDJHVLQFRQVWUXFWLRQRUJDQL]DWLRQ
XVLQJWKLV WHFKQRORJ\,WVKRXOGEHQRWHGWKDW WKHLPSOHPHQWDWLRQRI WKLV WHFKQRORJ\GHSHQGVRQSURGXFHUVRIUDZ
PDWHULDOVEHFDXVHLWFDQDGGWRWKHIXUWKHUFRVWRISURGXFWLRQ7KHWHFKQRORJ\LPSOHPHQWDWLRQKDVUHGXFHGULVNGXH
WRWKHGHYLFHDYDLODELOLW\SULQWHUWKHUHDUHQRWHFKQLFDOEDUULHUV,WVKRXOGEHVWUHVVHGWKDWWKHRUJDQL]DWLRQRIWKH
FRQVWUXFWLRQKDVDOVRDIIHFWHGOHJLVODWLRQLQYHVWPHQWSURFHVVEDVHGRQWKHDQDO\]HGWHFKQRORJ\
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6XPPDU\DQGFRQFOXVLRQV
7KUHHGLPHQVLRQDOSULQWLQJLVWKHSURFHVVRISURGXFLQJVSDWLDOSK\VLFDOREMHFWVSURGXFWVXVLQJFRPSXWHUVDQG
YHQGLQJPDFKLQHV
6:27DQDO\VLVRIWKHSULQWLQJWHFKQRORJ\LPSDFWRQSODQQLQJIRUWKHLPSOHPHQWDWLRQRIWKHFRQVWUXFWLRQZRUNV
ZLWK WKHZRUNRUJDQL]DWLRQDQG WKHFRQVWUXFWLRQ VLWH LQGLFDWH WKHDGYDQWDJHRI VWUHQJWKVDQGRSSRUWXQLWLHV7KHVH
RSWLPLVWLFUHVXOWVJLYHDJRRGSURJQRVLVWKHGHYHORSPHQWDQGGLVVHPLQDWLRQRISULQWLQJWHFKQRORJ\LQWKHFRQVWUXFWLRQ
LQGXVWU\
,PSRUWDQW IDFWRUVZKLFKZLOO DIIHFW WR LPSURYH FRQVWUXFWLRQ VLWH RUJDQL]DWLRQ DQGGHYHORSPHQW RI 'SULQWLQJ
WHFKQRORJ\LQWKHFRQVWUXFWLRQLQGXVWU\DUHWKHUHGXFWLRQRIWKHFRQVWUXFWLRQVLWHVXUIDFHVKRUWHQLQJWKHWLPHRIWKH
REMHFW DQG UHGXFH WKH UHTXLUHG ODERXUZRUNIRUFH7KHPRVW LPSRUWDQW UROHZLOO SOD\ DKLJKFODVV VSHFLDOLVWVZRUN
VWUXFWXUHGHVLJQWHFKQRORJLVWVDQGPDQXIDFWXUHUVRIEXLOGLQJPDWHULDOVXVHGIRUSULQWLQJPDQDJLQJSURMHFWLQFOXGLQJ
RUJDQL]LQJORJLVWLFVSURFHVVHVPRQLWRULQJDQGFRQWURORIFRQVWUXFWLRQSURFHVVHVSURGXFWLRQ7KHSULQWLQJWHFKQRORJ\
XVHWRSODQQLQJZLOOKHOSWRLPSURYHWKHTXDOLW\DQGVDIHW\RILWVRSHUDWLRQVIDFLOLWLHV$FRPSOHWHO\GLIIHUHQWSURFHVV
FRQFHSW RI HUHFWLQJ EXLOGLQJV EDVHG RQ WKHPHQWLRQHG WHFKQRORJ\ EULQJV RSSRUWXQLWLHV OLNH UHGXFHG FRVWV ORZHU
GHPDQGIRUPDFKLQHU\DQGFRQVWUXFWLRQHTXLSPHQWDVZHOODVWKHXVHRIUHF\FOHGPDWHULDOV:HDNQHVVHVDQGWKUHDWV
VKRXOG QRW EH XQGHUHVWLPDWHG EHFDXVH WKH OLVW LV RQO\ VOLJKWO\ VKRUWHU DQG RFFXU LQ WKH IDFWRUV LQIOXHQFLQJ WKH
GHYHORSPHQWDQGLPSOHPHQWDWLRQRIWKLVWHFKQRORJ\7KHVHDUHPDLQO\UDZPDWHULDOVHTXLSPHQWDQGWKHLUDYDLODELOLW\
WKHODFNRIVXIILFLHQWNQRZOHGJHRIWKHLUFRPSRVLWLRQFKDUDFWHULVWLFVHWFDQGWKRVHWKDWKDYHEHHQRUDUHXVHGDUH
FRYHUHG E\ D P\VWHU\ 7KHUH LV VWLOO D ORW RI SUREOHPV WR LQYHVWLJDWHG DQG UHVROYH EHIRUH WHFKQRORJ\ZLOO ILQG
FRQVLGHUDEOH DSSOLFDWLRQ LQ WKH FRQVWUXFWLRQ LQGXVWU\ 8QGRXEWHGO\ WKH HOHPHQWV RI WKH LGHD PLJKW ILQG TXLFN
DSSOLFDWLRQLQWKHPDQXIDFWXUHRIEXLOGLQJHOHPHQWVHVSHFLDOO\LQILQLVKLQJZRUNVIRULPSURYLQJURRPDFRXVWLFVDQG
VRRQ
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